Regulation of transcription of the testis-specific histone H1t gene by multiple promoter elements.
This is a review of mechanisms that contribute to testis-specific transcription of the histone H1t gene. The mammalian testis-specific histone H1t gene is transcribed only in primary spermatocytes during spermatogenesis. Linker histones bind to DNA and contribute to chromatin condensation by formation of the 30 nm chromatin fiber. Furthermore, linker histones contribute to regulation of transcription of specific genes. Histone H1t, which binds more weakly to DNA than the other six known linker histones, is expressed in cells that are involved in the essential processes of crossing over and mismatch repair of DNA and in cells that undergo a dramatic alteration in gene expression. However, contributions of this linker histone to these processes are unknown. Subtle differences are found in the H1t promoter compared to the other H1 promoters. Nevertheless, several lines of evidence support the hypothesis that a sequence element designated TE that is located within the H1t promoter is essential for enhanced testis-specific transcription of this gene. Transgenic mice bearing a rat H1t transgene which contains a replacement of the TE element with stuffer DNA fail to express rat H1t mRNA. In addition, an upstream sequence appears to function as a silencer element that leads to transcriptional repression of the H1t gene in nongerminal cells. Thus, multiple promoter elements appear to contribute to regulation of transcription of the histone H1t gene.